Several tetrahydroxoaurate(III) salts ("aurates") were reported in 1960 [2] but were found to be amorphous or polycrystalline. We have recently published the first single crystal X-ray structure determination of such a salt, Sr[Au(OH) 4 ] 2 [1] . Here we report the preparation of two crystalline calcium aurates and the crystal structure of one of them.
Experimental
Calcium aurate, phase 1. An 0.1 M solution of HAUC14 was refluxed for 5 h with solid Ca(OH) 2 (molar ratio 1:8; C0 2 excluded). The insoluble material was allowed to settle and the clear solution pipetted off into a glass Petri dish, which was stored in the dark over solid KOH in a desiccator. After several weeks colourless, rod-shaped crystals formed. These are stable to air for a few hours; they decompose at 132 °C forming metallic gold. Single crystals were sealed into glass capillaries for X-ray investigations (see below). Calcium aurate, phase 2. An 0.1 M solution of NaAu(OH) 4 was mixed with an 0.1 M solution of Ca(C10 4 ) 2 (molar ratio 1:2; C0 2 excluded) according to the method reported earlier [2], The mixture was stored in the dark for 2 months in a sealed vessel over solid KOH and 4 Ä molecular sieve. Colourless needles formed, some attaining a length of several cm. The crystals are stable for a few hours in air and a few weeks in sealed tubes. They decompose at 183 °C, forming metallic gold. The * Reprint requests to Dr. P. G. Jones.
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Crystal structure determination of phase 1
Crystal data for phase 1: AuCa 2 H 15 On, M = 468.24, apparent space group Cmcm, a = 7.389 (2) The structure was solved in Cmcm by the heavy atom method; the atoms Au, Ca(l), Ca(2), O(l) and 0(2) were located without difficulty, but the four remaining oxygen sites [0(3)-0(6)] generated impossibly short contacts between themselves. The problem was resolved by assuming disorder of these atoms and assigning to each of them half the expected occupancy. Lowering the space group symmetry to Cmc2! did not remove all the short contacts.
Refinement proceeded to R 0.032, R w 0.032 [Au and Ca anisotropic, O isotropic, H not located; weighting scheme w" 1 = a 2 (F) + 0.0004 F 2 ; 34 parameters]. See Table I and Fig. 1 .
Long-exposure Weissenberg photographs revealed the cause of the apparent disorder; a few weak and (13) 15 (2) 0(4) 2498 (11) 4190 (4) 8462 (8) 12 (1) 0(5) 2614 (10) 4254 (4) 3509 (8) 11 (1) 0(6) 1209 (10) 4266 (4) 4947 (8) 13 (1) * Equivalent isotropic U defined as one third of the trace of the orthogonalized U,j tensor.
Anisotropic displacement parameters (Ä 2 xl0 4 ). diffuse reflections were present that corresponded to a superstructure with a doubled a axis and an extremely long b axis; the superstructure may be twinned. The Cmcm structure may be regarded as an averaged superposition of different orientations of the true structure.
Discussion
The composition of phase 1 as established by the X-ray structure determinations is AuCa 2 O n ; a plausible formulation including H atoms is Ca 2 (H 2 0) 4 (0H) 3 [Au(0H) 4 ]. The site symmetries for Au, Ca(l) and Ca(2) are (in Cmcm) m2m. The anions (Fig. la) The coordination polyhedra at calcium are disordered, but can be interpreted as superpositions of differently oriented cubes at Ca(l) or octahedra at Ca(2); see Figs, lb, lc. The Ca-0(3) and Ca-0(4) distances are appreciably shorter than Ca-0(5) and Ca-0(6), and 0(3) and 0(4) are thus probably HO" groups, 0(5) and 0(6) H 2 0 groups. This is consistent with the suggested stoichiometry. (q) 0.5-x,0.5 + y,z (h) 0.5-x,1.5-y,0.5 + (i) -x,0.5*y,1.5-z (j) x,0.5 + y,1.5-z Ik) 0.5-x,1.5-y.
-0.5+z (I) -0.5 + x,1.5-y, -0.5+z Further details of the crystal structure determination have been deposited at the Fachinformationszentrum Energie, Physik, Mathematik, 7514 Eggenstein-Leopoldshafen 2, FRG. Any request for this material should be accompanied by a full literature citation and the reference number CSD 52352.
